Abstract. In the paper the computerized system for the surface temperature control of the rotating cylinder has been presented. In the presented solution, an IR camera works as a source of information about the thermal state of cylinder surface for the rest of the system. The necessary image processing algorithm as a basis for a control algorithm has been developed. An algorithm for the automatic localization of the cold cylinder by an IR camera using a set of thermal markers and a fuzzy recognition algorithm was developed. It enables one to calibrate the system properly in various operating conditions.
Introduction
Various contemporary technological processes include heating devices, which are in fact multi-input multi-output system [1, 2] . Among different types of such devices the induction heating is readily used because of its efficiency and numerous technological advantages. One of such electroheat systems is the induction heated rotating steel cylinder used in many branches of industry e.g. in paper making, textile or gum industry. Assuring a required temperature profile along the cylinder axis (usually uniform temperature distribution), requires several moving heating inductors to be applied and such a MIMO system has to be precisely controlled. At the Institute of Applied Computer Science, Lodz University of Technology, the research on the application of information technology for various electroheat systems have been continued for several years. As a result of these activities the semi-industrial set up for induction heating of a rotating steel cylinder, equipped with a thermovision camera and a computer-based control system has been designed and developed. [3] . A general block diagram of the system is given in Fig. 1 . The rotating steel cylinder is the central part of the experimental set up. High quality temperature control of the cylinder surface requires the moving heat sources i.e. inductors supplied by dedicated highfrequency generators. Special control algorithms based on the surface temperature image captured by an infra-red (IR) camera have been developed. In such a multi-loop computer-based measurement and control system, three main functional channels can be distinguished:
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The IR camera applied in the presented temperature measurement and control system acquires periodically the thermal images of different parts of the cylinder surface.
As a result the sequence of the image frames is obtained.
An example of such an instant picture of the cylinder is shown in Fig. 2 . To obtain the temperature map of a cylindrical surface, the proposed algorithm utilizes two edgetriggered synchronization signals, generated by an incre- Direct connection: for a series of textures of the same height, the heights of folds are equal. This allows the folds to be spilt in half their height and then the two neighboring textures to be connected.
Interpolated connection: two textures can be connected by a fold which allows one texture to smoothly pass into the other. For this case, the algorithm uses linear interpolation, guaranteeing a smooth transition between two consecutive textures T k and T k+1 . Interpolation is performed using a transfer function I coef (i), shown in .
where lows:
where: m -the number of time steps, n -the number of pixels along y-axis, T z -the set-point of the temperature value. The temperature profile obtained on the surface of the cylinder using the algorithm of Fig. 9 and 10 is shown in Fig. 11 .
Summarizing, six inductors, moving according to the "lift" algorithm (given in Fig. 9 ), do not ensure the acceptable uniformity of temperature at the cylinder surface.
Particularly, the edges of the cylinder are slightly colder Fig. 13(a) ) it can be noticed, that the inductors occupy cylinder edges most frequently than the rest of its regions. Fig. 11 demonstrates the high uniformity of temperature distribution at the cylinder surface during the entire heating-up process when the two-section control algorithm is used. 
Attenuation of disturbances at the cylinder surface.
Another important issue in the temperature control of the cylinder surface is the ability of the control system to attenuate thermal disturbances that can occur during a technological process. In the paper the disturbance shown in Besides keeping the required temperature value at the cylinder surface highly uniform, the control system should also be able to set and change dynamically any temperature profile at the surface. As an example, the re- was changed to the linear one from 35 to 45 • C. Fig. 16 proves that the control algorithms fulfilled this task successfully and ensured the high accuracy of temperature control in various operating conditions.
Summary
In the paper the computerized system for the surface temperature control of the rotating cylinder has been pre- 
